Background and Purpose: Although a number of metabolic and psychosocial factors have been identified
P sychological factors are known to play an important role in the occurrence of various cardiovascular diseases. 12 Epidemiological research in the United States and Europe suggests that psychological stress and undesirable social circumstances are major risk factors for coronary heart disease (CHD).3 The coronary-prone behavior pattern that was originally described by Friedman and Rosenman in the late 1950s has been demonstrated to be a coronary risk factor. This pattern is called type A behavior pattern (TABP).4 TABP is a clinically derived behavioral syndrome characterized by competitive drive, time urgency, hostility, and strong job involvement.4,5
Many studies have been performed concerning the relation between TABP and CHD.4,6,7 It is said that future research probably will focus on hostility and anger as major precursors of CHD and that a less central role will be allocated to other behaviors such as time urgency and competitiveness.8 However, no study has considered the relation between personality and cerebrovascular disease (CVD).
The purpose of the present study was to elucidate the relation between anger or aggression and CVD objec-tively and with an emphasis on etiology. Extracranial carotid atherosclerosis is one of the major causes of CVD. 9 We evaluated the relation between atherosclerotic risk factors, including anger and aggression, and the severity of carotid atherosclerosis on the basis of the findings of B-mode ultrasonography.
Subjects and Methods
The study surveys, which were ultrasonographic assessments of the carotid arteries and evaluations of anger and aggression of 34 Japanese patients (22 anger and plaque score in 34 subjects.
smokers if the Brinkman Index was more than 50 (15 patients).
The Q-section of the Cornell Medical Index-Health Questionnaire (CMI) (Japanese translation),10 consisting of a self-report and multiple-choice questionnaire, was used to evaluate the anger of the 34 patients. The Q-section contains nine items, each of which requires a "yes" or "no" response. One item (Are you easily upset or irritated?) in the Q-section is considered the characteristic item of anger.10 The anger score was determined by the number of "yes" answers given in the Q-section on the CMI as shown in Table 1 .
The Japanese translation of the Rosenzweig PictureFrustration (P-F) Study,11-'3 consisting of a self-report and writing, were performed to evaluate aggression. After the subjects' answers to all 24 items are rated, scores on these 11 kinds of responses are combined to form six categories of aggression and three types of aggression. Aggression may be directed toward the environment (extraggression), toward oneself (intraggression), or evaded (imaggression). The types of aggression include attending to the frustrating barrier (obstacledominance), defending the organization of personality (ego-defense), or finding solutions (need-persistence).12
The aggression section on the Yatabe-Guilford (Y-G) Test,1415 consisting of a self-report and multiplechoice questionnaire, was used to evaluate the aggression of these 34 patients. The aggression score was estimated using the scale of the P-F study and the Y-G test.
In all subjects, carotid B-mode imaging was performed with a 7.5-MHz transducer with an axial resolution of less than 0.4 mm (SSD-650, Aloka, Tokyo, Japan). The subject was seated comfortably, and scanning of the extracranial carotid arteries in the neck was performed bilaterally in three different longitudinal projections and in the transverse projection. Severity of carotid atherosclerosis was evaluated by plaque score. The plaque score, using the scoring system method presented by Handa and colleagues,9 was computed by summing the maximum thickness of the intima-media complex (plaque thickness) measured in millimeters of both sides of the carotid arteries. (Fig 1) . Of group A patients, 56.3% (nine patients) answered "yes" for the characteristic anger item in the Q-section on the CMI. This was significantly higher than the 16.7% (three patients) answering "yes" in group B (P<.05).
There was a significant positive linear correlation between the plaque score and extrapersistive aggression,13 one of the extraggression characteristics from the P-F study (Fig 2) . The other extraggression scores, extrapeditive13 and extrapunitive,13 on the P-F study and the aggression score on the Y-G test had no significant correlation with the plaque score ( Table 2 ). The intraggression and imaggression scores had no significant correlation with the plaque score.
We also examined the association between these social factors and other risk factors for carotid atherosclerosis. Multivariate analysis indicated significant correlations of plaque score with age, hypercholesterolemia, and anger (Table 3) . Hypertension, being male, cigarette smoking, diabetes mellitus, and aggression were not significantly associated with carotid atherosclerosis. There was a positive correlation between the score If anger is an independent cause of carotid atherosclerosis, the mechanism necessarily comes into question. Our study has not examined this; furthermore, the mechanisms of other risk factors such as smoking and hypertension have not been clarified.
Oliva18 reported that psychological stress promotes the aggregation of platelets in coronary arteries. Psychological stress also may lead to coronary spasms by direct a-adrenergic action or by the release of thromboxane A2 from platelets due to the increase in plasma catecholamines through the adrenomedullary system. [19] [20] [21] [22] Catecholamines are thought to play important roles in these processes.4 Garruthers23 reported that the plasma level of norepinephrine was significantly higher in type A patients than in control patients.
Anger is construed as being determined by external events, internal events, internal processes, and behavioral reactions. To put it simply, anger can be examined in terms of aversive events, how these events are appraised or interpreted, and the behaviors that are enacted in response to these events. Raymond 
